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Abstract: This paper proposes to include engine information in Maritime Service Portfolio (MSP) for effective implementation
of e-Navigation. Even though engine information is one of most important element to e-Navigation, MSP consists of mainly
about navigation and communication information not included engine information. Furthermore, in reality, engine information
sent from ship side such as mainly noon report and Planned Maintenance System (PMS) is too limited to make e-Navigation

possibly. Therefore, Remote diagnostic structure receiving and sending data of engine information must be included in MSP for

implementation of ¢ -Navigation. Also, it has to be designed, and developed by Software Quality Assurance (SQA).
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1. Introduction

The e-Navigation has been approved at MSC 81 as new
work program by Japan, Marshall islands, Netherlands,
Norway, Singapore, United Kingdom, United State of America,
etc after proposal about necessity of instituting e-Navigation
by minister of transport in United Kingdom in November
2005, to complete SIP until 2014 and announced e-Navigation

strategic implementation plan as shown in Figure 1 [1]]2].
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Figure 1: Strategic Implementation Plan [1][2]

In accordance with e-Navigation implementation plan, IMO
already has finished analysis about needs of users in 2009,
gap analysis and solutions in 2012, risk control option in
2013, and completed implementation plans in 2014 and ac-
cepted by MSC [2]. IMO defines that e-Navigation is the
harmonized collection, integration, exchange and analysis of
marine information on board and ashore by electronic means
to enhance berth to berth navigation and related services for
safety and security at sea and protection of the marine
environment.

In July 2014, at the first NCSR sub-committee in London,
IMO has discussed about e-Navigation implementation plan re-
port, and Strategic Implementation Plan (SIP) has been on the
table and accepted by MSC 94 in December 2014. The
e-Navigation SIP has been accepted at MSC 94, defined 5 sol-
utions and 18 tasks [3][4].

-Solution 1 : Improved, harmonized and user-friendly bridge des

sign;

-Solution 2 : Means for standardized and automated reporting;
-Solution 3 : Improved reliability, resilience and integrity of
bridge equipment and navigation information;

-Solution 4 : Integration and presentation of available information

in graphical displays received via communication equipment; and

T Corresponding Author (ORCID: http://orcid.org/0000-0001-9697-1861): Division of Marine System Engineering, Korea Maritime and
Ocean University, 727, Taejong-ro, Yeongdo-gu, Busan, 49112, Korea, E-mail: bgjung@kmou.ac.kr, Tel: 051-410-4269

1 Division of Marine Information Technology, Korea Maritime and Ocean University, E-mail: yclee@kmou.ac.kr, Tel: 051-410-4661

2 Department of Marine System Engineering, Graduate School, Korea Maritime and Ocean University, E-mail: simsabuwin@empal.com

3 Department of Marine System Engineering, Korea Maritime and Ocean University, E-mail: dnfka2rk@naver.com, 008000 0000

4 Department of Marine System Engineering, Korea Maritime and Ocean University, E-mail: su789456@naver.com, 00000 0000

This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http:/creativecommons org/licenses/by-nc/3 0), which permits
unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited

Copyright © The Korean Society of Marine Engineering



Young-Chan Lee - Myeong-Bo Sim - Woo-Ram Hong - Jae-Yeong Lee - Byung-Gun Jung

‘Solution 9 : Improved communication of VTS Service Portfolio.

At MSC 94, 4 guidelines (Human centered design, Usability
testing, Software quality assurance, Test beds) have been
approved. And there were proposals to integrate 3 guidelines
except test beds, therefore it has decided to make communica-
tion working group to proceed integration procedure [5][6] as

shown in Figure 2.

Figure 2: Concept of e-Navigation [4]

Recently at 16th IALA’s e-NAV committee in April 2015,
there was definition of common shore-based system having
been carrying out mainly by Germany. Common Maritime
Data Structure (CMDS) has basic function and structure of
common shore-based system as given in Figure 3 [7]. And
each factor’s function of common shore-based system is

shown as following,
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Figure 3: Concept of common shore-based system [7]

- Gathering and transferring of information service: Through
physical links, providing electrical system of ship, traffic ob-
jects including ships, interspace between lane & natural envi-
ronment and shore-based system.

Information handling service for added wvalue service:

Through handling, combination, comparing of source data, it
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makes the value of data up and gives it when other services want.
- Intercommunication of users service: Giving interspace be-
tween people and machine to main user of common
shore-based system.
- Gateway service: Providing exchange of data between dif-

ferent system of shore services

2. Remote Diagnostic System and Software

Quality Assurance
The remote diagnostics system (RDS) is built with so-called

‘diagnostics objects’ that are engineered to monitor certain
physical assets in the power and propulsion chain. And these
diagnostics objects are designed to record all needed in-
formation related to provide the best fault-tracing, trouble
shooting and condition-related information to the operator on
board and at the RDS center. By applying this system at ship
, RDS can achieve more safe, secure, and efficient voyage of
ship. There are 4 kinds of RDS in these days. RDS4Marine by
ABB, Predix by GE, VALMarine by Wartsila, Primeserv by
MAN Diesel & Turbo. And followings are benefits from RDS
as shown in Figure 4.
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Figure 4: Overview of Remote Diagnostics System [8]

- RDS reduces the repair time of installations, hence im-
proving the availability and safety of operations

- Reduced need for on-site visit by providing remote access
to the installed base and control system

- Advanced diagnostic functionality simplifies the fault-find-
ing process and reduces the time to identify and fix the prob-
lem

- It seems like Engine maker’s service engineer is always
on board

- Enabling preventive maintenance, which detects potential
issues before they escalate, degrade performance or cause sys-

tem failure
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- Rectifying single components failures as quick as possible

- Providing immediate assistance in critical situations from
24/7 global technical center

And RDS will be needed to design and develop in accord-
ance with Software Quality Assurance (SQA) guideline. SQA
is a set of processes that ensures software meets and complies

with required quality specifications as given in Figure 5 [9].
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Figure 5: Concept of SQA [9]

To make e-Navigation possible, there must need ‘Maritime
Cloud’. Maritime cloud is proposed as one of most important
thing for communicating infrastructure by Republic of Korea,
Sweden, and Denmark. And it has these 3 basic components

and its functions as followings [10].

Staeholders

el e &

Figure 6: Structure of Maritime Cloud [10]

Maritime Identity Registry : Certificates in a public
key-infrastructure that enable secure data communication with
other maritime stakeholder over any communication channel
Maritime Service Portfolio Registry : It is a centralized
registry that contains service specifications according to an en-
visioned service specification standard and provisioned service
instances implemented according to a service specification.

The service registry aims at improving the visibility and acces-
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sibility of available maritime information and services. This
enables service providers, consumers, and regulatory authorities
to share a common view on service standards and provisioned
services.

Maritime Messaging Server : The maritime messaging
service within the maritime cloud are intended to ensure seam-
less information transfer across different communication links

in a carrier agnostic manner.

3. Observation

Until now, only limited part of engine information was
transferred to shore by reporting noon report everyday and
PMS per several weeks. But to make RDS possible, there
must be sufficient engine information. Without sufficient en-
gine information, experts at shore side could not diagnose the
condition of the engine or other machinery. To avoid serious
accident like main engine shut down, slow down, etc all kinds
of engine information must be needed to deal with these acci-

dents can occur problem of safe, secure and efficient voyage.

Speed | ReM | R Hr

Fuel 0d Consumption (T/T Cyl il Consumption (/D)
Load Indscator Governor Index
Jacket Cooling Temp. High 89] Jacket Cooling Temp. Low {x)
Piston Cooling Temp. High [43] Piston Colling Temp. Low (x)
Seav. Air Temp. High §3] [seav A Temp Low {x)
T/CRPM High {x100) I tt) T/CRPM Low (x100) ()

] ? L [ L L. [ & [ L]
Exh Gas Temp{t) r r
Fusl Ol Specific Gty Tyl Oil Specifie Grawty
Sulfur | 5 [ .FQS
P for A/C. Max () ' |Pfor A/C. M i
P for Eco. Max (i) P for Ero. Min (mestig)

L] 4 « ¢ 8 L] ¢ L]

P (kgfem’) [ [}

¢ { 1 q L] . ¢ & L]
Fromg (kg/em) 5 &

Figure 7: Insufficient engine information by noon report and
PMS [11]

o U e (16 iy oot owmt ot g ol [z
PUSRCH Mgt Rest
Maintenmce (Retee) [P
« Rosarviion * s g
& Onboard Mainlsnasce e Dgatmnt Eighe o mosaL opus ooy P
§ Maananca P # AR COOITENNG  EF. FUAT (s
s TN bt Ty Ok OV . .

§ Manwrance st
¥ PUROH

" o
Congy(NAN EGRE SYSTEM =/ " Dun Dt O30 " Foy e
Eqet o o] [ Aasig Owr(1) 045 ent)
Now el X0
U e | Toal)

Conponet [

T Erdmen | Comvoer| | Lo e B D i il i T Yo
WA TICHTENE VN IO ¥ i t
¢ OEHA 0S¥ § 2003

 Malntasanc Hisory
§ Mance ot

Y.

& Perormance/Meaeurin
§ Pt Patemice | || £ SUESELL
W b 5 H WATERBALIST T

WG nee & HALL MACHNERY

§ W Poromance Y

'
1 Cw
§
1

i
§

¢ H PG M TURBO o ]
LM METUBXIE  CEM- 05011 0 212 Tl tw

HPCM WETURBOCNOIE  CHECKS 0001 H 30 2060105 LR

WP WETURBOCHOYE TEST-A 208083 D 2140835 1t

Flgure 7-1: Insufficient engine information by noon report
and PMS [11]
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4. Conclusion

Engine information must have to be included to MSP that is
standardized and common structure to provide seamless data
transfer [12].

Even though, MSP is one of most important thing in
e-Navigation, there is no engine information in MSP. To
prevent emergency accident, and solve as soon as possi-
ble, sufficient engine information must be needed. In or-
der to fulfill SIP 2 (Means for standardized and auto-
mated reporting), RDS is the best way to collect of in-
ternal-ship for operating including static and dynamic po-
sition [13]. At least, engine safety information is really
important and necessary to deal with main engine slow
down or shut down, following are causes of slow down

and shut down.

e Causes of shut down
- Engine over speed
- Main and thrust bearing too low oil pressure
- Thrust bearing high temperature

e Causes of slow down
- High temperature of
a) Lube oil inlet
b) Piston cooling oil
¢) Main and thrust bearing
d) Cooling water inlet
e) Scavenge air
f) Exhaust gas
- Low pressure of
a) Piston cooling oil
b) Main and thrust bearing oil
- High oil mist

These are only just part of main engine, and there are more
engine information related to generator, auxiliary boiler, sys-
tem of fuel oil, lubricating oil, cooling water, and other
machinery.

The RDS receiving and sending data of engine information
must be included in MSP for implementation of e-Navigation.
Also, it has to be designed, and developed by Software
Quality Assurance [14].

The Ship Ad-hoc NETwork (SANET) is a new possibility
to realize remote diagnostic system in near future. In addition,
the SANET can be utilized as a common communication in-
frastructure of various maritime services which provides ships

with facilitation and security as well [15].

Figure 8: Concept of SANET [15]

One research institute in Korea have been developing the
SANET in order to enhance the efficiency of maritime logis-
tics by consistently keeping track of them. To do this, the
service charging of current satellite communication system like
Inmarsat is so high to frequently check the status of maritime
logistics. After interviewing the experts in shipping companies,
we found that there are enough ships to make an ad-hoc ship
by ship communication link; this is the motivation of the
SANET. So, using the device can be more frequently checked
the status of maritime logistics under its infrastructure with

low cost as much as domestic Internet service charging.
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